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antimony and tellurium in a composition, Ge alpha Ga beta Mn gamma Sb 

delta Te 

eta , where alpha , beta , gamma , delta and eta are in atomic% and 
the total 

of alpha + beta + gamma + delta + eta is 100. The following 

relations are 

satisfied: 0 less than alpha at most 1 , 0 less than beta at most 7, 
gamma = 

5-10, delta = 60-70 and eta = 15-25. 

USE - For magnetic optical recording systems. 

ADVANTAGE - A high speed overwrite response of the recording layer is 
achieved 

and the layer has high reliability. Recording sensitivity is high, 
while 

sulfuration of reflection layer in the recording medium is prevented. 

DESCRIPTION OF DRAWING (S) - The figure shows an optical recording 
medium. 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide an optical recording medium 
capable of 

coping with a high speed overwrite recording while having a superior 
preservation reliability and a better characteristic for repeatedly 
recording . 

SOLUTION: The optical recording medium is a phase -change recording 
medium on 

which data is recorded by causing a phase transition of a recording 
layer from 

a crystal phase to an amorphous phase by irradiation with light. 
When the 

composition formula of the recording layer is defined as 
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GeαGaβMnγSbδTe&epsi; (α , β , 

&gamma ; , Scde 1 1 a ; 

and &epsi; are atom.%, α +β +γ +δ +&epsi ; =100) - , 
the 

optical recording medium satisfies the following conditions; 
0<α≤ 7, 

0<β ≤ 7, 5≤γ≤ 10, 60≤ δ £cle; 70 and 
15≤ &epsi ; ≤ 25 . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
deuaages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the rewritable optical recording medium which the 
recording layer which consists of a phase change ingredient is made to produce an optical change, and 
performs informational record and playback by irradiating a light beam. 
[0002] 

[Description of the Prior Art] There are a magneto-optic-recording method which performs magnetic 
reversal to the optical recording medium in which informational record, playback, and elimination are 
possible by the exposure of a semi-conductor laser beam using heat, and performs record, playback, and 
elimination, and a phase change recording method which uses a crystal and an amorphous reversible 
phase change and performs record, playback, and elimination. A phase change recording method is 
characterized by single beam over- writing being possible and the optical system by the side of a drive 
being more simple, and is applied as a record medium about computer relation or image sound. Since it 
is easy to form an amorphous substance and a presentation segregation cannot break out easily due to 
repeat record as a record ingredient, the various compounds centering on chalcogen and the alloy of the 
presentation near near the eutectic are used, and the mixture of GeTe and Sb2Te3 and the system which 
added Ag and In of Sb-Sb2Te3 pseudo-2 yuan to the system eutectic presentation are one of those are 
put in practical use. Especially the latter is clear in the profile of an amorphous part at high sensitivity, 
and is an ingredient suitable for high density record. For example, the optimal presentation ratio of a 
system ingredient and the optimal lamination of 4 yuan to which the count of over- writing becomes 
JP,1 1-070738,A (prior [ of these people ]) from AglnSbTe which was highly excellent also in 
preservation dependability are indicated. Moreover, the preservation property is further raised by adding 
Cr or Zr. 

[0003] Although much more high-speed over-writing implementation (7-17m/(s) which is 2-5X of the 
playback linear velocity of DVD-ROM) has come to be required while the application to high density 
image recording expands a phase change record mediiun in recent years, crystallization of the recording 
layer ingredient at the time of mark elimination needs to be accelerated for high-speed over-writing 
implementation, this demand — receiving — the empirical formula of a recording layer — 
XalphaSbbetaTeganmia (and/or, it Ga(s) however, X - In ~) After alpha, beta, and gamma presupposed 
that it is atomic % and crystallization speeding up [ of a recording layer ] by making alpha, beta, and 
gamma into 0.01<=alpha<=0.10.60<=beta<=0.90gamma=l -alpha-beta It is known by optimizing the 
classes of a thin film layer or reflecting layer, those thickness, and the creation approach that the above- 
mentioned technical problem will be solvable (application for patent No. 79830 [ 2001 to ]). 
[0004] However, according to this invention persons' knowledge, the effectiveness of Ga which raises 
the crystallization rate of the recording layer ingredient at the time of mark elimination is very large, and 
it is an ingredient suitable for high-speed over-writing implementation, but the crystallization 
temperature of a recording layer rises with the increment in the addition, and it has the problem that 
initial crystallization becomes difficult, and also has the problem of producing the fall of a repeat 
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recording characteristic further, and side Rika et al. to whom especially the addition exceeded 
pentatomic % also about which problem ~ there is an inclination which becomes remarkable. In order to 
fill up the fall of the crystallization rate by having reduced the addition in that case, the rate of Sb must 
be made to increase, although these problems are avoidable by lessening the addition of Ga. According 
to the knowledge which this invention persons acquired, it is necessary to actually carry out the rate of 
Sb to more than 70 atom % at least but, and if the rate of Sb exceeds 70 atom %, preservation 
dependability will fall greatly. Consequently, the recording layer which reduced the addition of Ga, 
increased the rate of Sb and gathered the crystallization rate is difficult for acquiring the ease of mitial 
crystallization, and practically sufficient preservation dependability of what may be able to correspond 
to high linear velocity record. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention cancels the above-mentioned trouble, can 
respond to high-speed over- writing, is excellent in preservation dependability, and aims at offer of the 
easy optical recording medium of initial crystallization. 
[0006] 

[Means for Solving the Problem] The above-mentioned technical problem is solved by the following 
invention of 1-12. 

I) The optical recording medium characterized by satisfying the following conditions in the phase 
change record medium which is made to carry out phase transition of the recording layer to an 
amorphism phase fi"om a crystal phase, and records information by irradiating light when the empirical 
formula of this recording layer is set to germaniumalphaGabetaMngammaSbdeltaTeepsilon (alpha, beta, 
gamma, deUa, and epsilon are atomic % and alpha+beta+gamma+delta+epsilon =100). 

0< alpha<=70<beta<=75<=gamma<=1060<=delta<=7015<=epsilon<=252 Optical recording medium 
given in one with which crystallization temperature of a recording layer is characterized by 160-degree- 
C or more being less than 200 degrees C. 

3) An optical recording medium 1 which has the first thin film layer, a recording layer, the second thin 
fihn layer, and a reflecting layer at least on a substrate at this order, and is characterized by the thickness 
of a recording layer being 14-20nm, or given in two. 

4) The optical recording medium given in three characterized by consisting of an alloy with which a 
reflecting layer contains Ag or Ag more than 90 atom %. 

5) An optical recording medium 3 characterized by the second thin fihn layer being the mixture of ZnS 
and Si02, or the mixture of ZnS and Zr02, or given in four. 

6) An optical recording medium given in any of 3-5 which are characterized by preparing the third thin 
film layer which does not contain sulfur between the second thin fihn layer and a reflecting layer they 
are. 

7) The optical recording medium given in six characterized by the third thin fihn layer consisting of a 
layer which uses Si or SiC as a principal component. 

8) An optical recording medium 6 characterized by the thickness of the third thin film layer being 2- 
20nm, or given in seven. 

9) An optical recording medium given in any of 1-8 which are characterized by having the recording 
layer formed by the spatter using the alloy target of the predetermined presentation containing the 
element which forms a recording layer they are. 

10) An optical recording medium given in any of 1-9 which are characterized by crystaUizing the first 
stage they are. 

II) The optical recording medium given in ten characterized by initial crystallization being performed 
by the melting initialization approach by the laser beam, or solid phase initialization. 

12) An optical recording medium given m any of 1-1 1 which are characterized by being 0< alpha+beta 
<10 they are. 

[0007] Hereafter, above-mentioned this invention is explained in detail. Although the recording layer of 
this invention uses Sb and Te as a principal component, since crystallization temperature is aroxmd 120 
degrees C, if it sees in the long run, crystallization of a record mark will progress, a mark disappears. 
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and the recording layer ingredient which consists only of Sb and Te has a problem in a preservation 
property. Moreover, according to high linear velocity record correspondence, for example, the linear 
velocity of 15 or more m/s, it has the trouble that high-speed crystallization [ over-write / 
crystallization ] is difficult. In the Prior art, in order to solve such a trouble, Ga and germanium have 
been used as an alloying element, but since there were various problems as mentioned above, in this 
invention, Mn other than Ga and germanium is further added as an alloying element. Here, according to 
the knowledge which this invention persons acquired from evaluation of an actual medium property etc., 
Mn has the effectiveness which ****** does not have change of the crystal temperature of the recording 
layer accompanying addition, and does not spoil a repeat recording characteristic, and raises the 
crystallization rate of a recording layer. It has the addition effectiveness similar to the case where the 
rate of Sb is made to increase at such a point. And although there was a problem that a preservation 
property fell when the rate was made to increase in Sb, in the case of Mn, the fall of a preservation 
property is not produced. 

[0008] Thus, since the recording layer of this invention can raise the crystallization rate of a record 
ingredient as an optical recording medium, without it being possible that a part of Sb was permuted from 
Mn from a viewpoint of a property, and increasing the rate of Sb, even if it is the presentation range 
which made the rate of Sb under 70 atom %, it becomes possible [ realizing high-speed over-writing ]. 
Consequently, the outstanding say effectiveness is done so with the problem of a fall of the preservation 
dependability produced when the rate of Sb exceeds 70 atom %. Moreover, since a crystallization rate 
can be raised to the same extent as the case where the amount of Sb(s) is increased by adding Mn, it 
becomes possible to lessen the addition of Ga which was required in order to raise a crystallization rate, 
and even if it lessens the rate of Ga, high-speed over-writing correspondence is attained. That is, even if 
it is presentation within the limits which the amount of Ga added in order to raise a crystallization rate 
described above, high-speed over-writing correspondence is attained. Consequently, the rise of the 
crystallization temperature accompanying Ga addition can be suppressed, and initial crystallization can 
be performed easily. 

[0009] Next, when the rate of each configuration element of a recording layer is explained, as for the 
addition of Mn, it is desirable to carry out to below 10 atom % more than pentatomic %. If fewer than 
pentatomic %, high-speed over-writing correspondences, preservation properties, and all the initial 
crystallization ease are unsatisfying. That is, if it is going to realize high-speed over- writing 
correspondence after making the amount of Sb(s) below into 70 atom % and securing a preservation 
property, since it is necessary to increase the addition of Ga, crystallization temperature becomes high 
and initial crystallization becomes difficult. Moreover, if it is going to realize high-speed over- writing 
correspondence after reducing the addition of Ga and securing initial crystallization ease, it will be 
necessary to make the rate of Sb larger than 70 atom %, and practically sufficient preservation property 
cannot be secured. Since the fall of an over- writing property will be caused if 10 atom % is exceeded, it 
is not desirable. As for the addition of germanium and Ga, it is desirable to carry out to below 7 atom %, 
respectively. Initial crystallization becomes very difficult while it will cause the fall of an over-writing 
property if there are more amounts of germanium than this, and causing the fall of an over-writing 
property, if there are more amounts of Ga than this. It is desirable to add more than 1 atom % on the 
other hand, since the addition effectiveness becomes less clear as an addition decreases. 
[0010] As for Sb, it is desirable to consider as 60 to 70 atom %. Under by 60 atom %, if high-speed 
over-writing correspondence is difficult and exceeds 70 atom %, reservation of practically sufficient 
preservation dependability will become difficuh. As for Te, it is desirable to consider as IS to 25 atom 
%. If amorphous-ization becomes difficult and 25 atom % is exceeded, high-speed over-writing 
correspondence is difficult at under 15 atom %. In addition, as for the crystallization temperature of a 
recording layer, it is desirable that it is [ 160 degrees-C or more ] less than 200 degrees C. Above 200 
degrees C which securing preservation dependability practically sufficient at less than 160 degrees C 
spreads in difficulty, initial crystallization becomes difficult. In order to make crystallization 
temperature of a recording layer into less than 200 degrees C, it is desirable to make total of the addition 
of Ga and germanium less than 10% in addition to making into the aforementioned range the 
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presentation range of Ga and germanium which are the alloying element which has the operation which 
raises the crystallization rate of a recording layer. 

[001 1] Next, the configuration of the optical recording medium of this invention is explained based on a 
drawing. Drawing 1 shows an example of the lamination of the optical recording medium of this 
invention, and the first thin film layer 2, the recording layer 3, the second thin fihn layer 4, and the 
reflecting layer (heat dissipation layer) 5 are formed on the substrate 1. as the ingredient of the first and 
second thin film layer ~ sulfide [ of nitride;ZnS(s), such as oxide;Si3N4 of SiOx, ZnO Sn02 and 
aluminum 203, Ti02 and In 203, MgO and Zr02, and Ta205 grade, and AIN, TIN, BN, ZrN, and TaS4 
grade ]; - carbide, such as SiC, TaC, and B4 C, WC, TiC, and ZrC, is mentioned. These ingredients can 
be alone used as a protective layer, and can also be used as mixture. As an example of mixture, ZnS, 
SiOx, and Ta 205 and SiOx are mentioned. As physical properties of these ingredients, although 
adhesion with thermal conductivity, the specific heat, the melting point, a coefficient of thermal 
expansion, a refi-active index and a substrate ingredient, or a recording layer ingredient etc. is 
mentioned, the melting point is high, a coefficient of thermal expansion is small, and the physical 
properties that adhesion is good are required. 

[0012] Here, while the second thin film layer makes it filled with the heat which joined the recording 
layer by laser light exposure at the time of record and carries out accumulation at it, it bears the role 
which carries out heat transfer to a reflecting layer, and misses heat, and influences a repeat over-writing 
property. According to this invention persons' knowledge, it is desirable to use the mixture of ZnS and 
Si02 or the mixture of ZnS and Zr02 as an ingredient of the second thin film layer, and the mixture of 
ZnS and Zr02 is especially desirable fi-om viewpoints, such as thermal stability, in using Zr02, in order 
[ in addition, ] to stabilize Zr02 (the structural change in an elevated temperature is lost) ~ Zr02 - 
receiving - Y203, CaO and MgO, or a rare earth oxide - 2-10-mol % - it is desirable to use what was 
added. 

[0013] The thickness of the first thin film layer sets 50-250nm to 75-200nm preferably. If it becomes 
thinner than 50nm, since the fall of a environmental protection-proof function, a heat-resistant fall, and 
the fall of the accumulation effectiveness will be produced, it is not desirable. Moreover, in the film 
production process by a spatter etc., if it becomes thicker than 250nm, since film exfoliation and a crack 
are produced by the rise of film temperature or the fall of the sensibility at the time of record is brought 
about, it is not desirable. The thickness of the second thin film layer sets 10-lOOnm to 15-50nm 
preferably. If thinner than lOnm, since thermal resistance essentially falls, it is not desirable. Moreover, 
if lOOnm is exceeded, since an over- writing property will worsen repeatedly by the fall of the fall of 
record sensibility, the film exfoliation by the temperature rise, deformation, and heat dissipation nature, 
it is not desirable. As for the thickness of a recording layer, it is desirable to be referred to as 10-30nm, 
and it is still more desirable to be referred to as 14-20nm. If it separates fi'om this range, the fall of 
record sensibility and the fall of a repeat over-writing property will be caused. 
[0014] While a reflecting layer plays the role which reflects light, it is also bearing a role of a heat 
dissipation layer which misses the heat with which the recording layer was filled with a laser light 
exposure at the time of record. Since formation of an amorphous mark is greatly influenced by the 
cooling rate by heat dissipation, selection of a reflecting layer is important by especially the medium 
corresponding to high linear velocity. Therefore, although it is desirable to use the alloy which uses Au, 
Ag, aluminum, or these elements as a principal component as a reflecting layer ingredient of this 
invention, if the alloy which uses very large Ag or Ag of thermal conductivity as a principal component 
especially (Ag is contained more than 90 atom % preferably) is used, a cooling rate becomes large and 
good amorphous formation can be reahzed. The thickness of a reflecting layer has desirable 100-300nm. 
Since it is proportional to thickness fimdamentally and a cooling rate falls in less than lOOnm, the heat 
dissipation capacity of a reflecting layer is not desirable. On the other hand, if 300nm is exceeded, 
increase of ingredient cost will be caused. In addition, it is the case where a reflecting layer is prepared 
in contact with the second thin film layer using the alloy which uses Above Ag and Ag as a principal 
component, and when the second thin film layer consists of an ingredient containing S, in order to avoid 
pinhole generating by sulfiiration of Ag, it is desirable to prepare the third thin fihn layer which does not 
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contain sulfur, such as Si, SiC, SiN, GeN, and Zr02, as a barrier layer among both layers. Especially, 
adhesion of Si with Ag is good, and especially since the repeat property is good, it is desirable. The 
thickness of the third thin film layer sets 2-20nm to 4-lOnm preferably. In less than 2nm, it does not 
function as a barrier layer, but if 20nm is exceeded, the fall of record sensibility will be caused. 
[0015] This invention is not limited by these examples, although an example is given and this invention 
is explained concretely hereafter. 

[0016] After carrying out dehydration processing of 0.6mm in example 1 diameter of 12cm, and 
thickness, and the track pitch 0.74micrometer polycarbonate disk substrate with a groove at an elevated 
temperature, sequential membrane formation of the first thin film layer, a recording layer, the second 
thin film layer, and the reflective heat dissipation layer was carried out by the spatter on this substrate. It 
considered as 180nm of thickness at the first thin film layer using ZnS-Si02 target. Using the alloy 
target which is Ga5germanium3Mn6Sb68Tel8, the presentation ratio carried out the spatter by argon 
gas pressure 3xl0-3torr and RF power 300m W, and considered as 20nm of thickness at the recording 
layer, the second thin film layer — the first thin film layer the same ~ it carried out to 20nm in ** for 
ZnS-Si02 targets, and thickness. It carried out to 120nm in thickness at the reflective heat dissipation 
layer using the aluminum-Ti alloy target. Next, on the reflective heat dissipation layer, after carrying out 
spinner spreading of the organic protective coat with a thickness of 5-10 micrometers it is thin fi"om 
acrylic ultraviolet-rays hardening resin, ultraviolet curing was carried out, and further, on it, the 
polycarbonate disk with a diameter [ of 12cm ] and a thickness of 0.6mm was crystallized with the 
adhesion sheet, the recording layer was crystallized by lamination and the diameter LD beam exposure 
of macrostomia the first stage, and it considered as the optical recording medium. Pickup of the 
wavelength of 656nm and NA0.65 was used for record and playback. Record data were recorded by the 
EFM+ modulation technique by the optimal record linear velocity and the optimal record power 
according to a recording layer, using a pulse modulation method in record. The jitter also used record 
strategy, having optimized respectively so that it might become min. All playbacks are performed with 
power 0.7mW and the linear velocity of 3.5m/s, and it is data, to The clock (data two clock) jitter and 
the reflection factor were measured. Consequently, the value of [ be / record good to record linear 
velocity 17.5 m/s / possible ] less than 10% in both jitter sigma/Tw after first time record and 1000 
repeat records was acquired with the recording density of 0.267micrometers/bit. [ understand ] 
Furthermore, about this record medium (disk), when the retention test of 1000 hours was performed 
under the 70-degree-C85%RH environment, neither of degradation was seen after first time record and 
1000 repeat records. 

[0017] The optical recording medium was created and evaluated like the example 1 except the point of 
having changed the presentation of two to example 3 recording layer into 
Ga3germanium3Mn7Sb69Tel8 (example 2) and Ga4germanium3Mn9Sb65Tel9 (example 3). 
Consequently, the value of [ be / record good to record linear velocity 17.5 m/s / possible ] less than 
10% in both jitter sigma/Tw after first time record and 1000 repeat records was acquired with the 
recording density of 0.267micrometers/bit like the example 1. [ understand ] Furthermore, about this 
optical recording medium (optical disk), when the retention test of 1000 hours was performed under the 
70-degree-C85%RH environment, neither of degradation was seen after first time record and 1000 
repeat records. 

[0018] The optical recording medium was created and evaluated like the example 1 except the point of 
having changed the presentation of example of comparison 1 recording layer into 
Ga5germanium3Sb76Tel6. Consequently, like the example 1, good record is possible to record linear 
velocity 17.5 m/s at the recording density of 0.267micrometers/bit, and the value of less than 10% in 
both jitter sigma/Tw after first time record and 1000 repeat records was acquired. However, when saved 
under the 70-degree-C85%RH environment for 1000 hours, it tumed out that it is going up to 12% and 
practically sufficient preservation dependability is not acquired at the first time Records Department. 
Since the rate of Sb is over 70 atom %, this is considered that preservation dependability fell. 
[0019] The optical recording medium was created and evaluated like the example 1 except the point of 
having changed the presentation of two to example of comparison 4 recording layer into 
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Ga5germanium3Mn4.5Sb69.5Te 18 (example 2 of a comparison), Ga5gemianium3Mn4.5Sb71Tel6.5 
(example 3 of a comparison), and Ga7germanium3Mn4.5Sb69.5Tel 6 (example 4 of a comparison). 
Consequently, record good to record linear velocity 15 m/s is possible for the medium of the example 2 
of a comparison like an example 1 at the recording density of 0.267micrometers^it. Although neither of 
degradation was seen first time record and 1000 repeat records when the retention test of 1000 hours 
was performed under the 70-degree-C85%RH environment In neither of record linear velocity 17.5 m/s, 
jitter sigma/Tw after first time record and 1000 repeat records was not able to become 15%, and was 
able to perform good record. Moreover, like the example 1, although record good to record linear 
velocity 15 m/s was possible at the recording density of 0.267micrometers/bit, when the medium of the 
example 3 of a comparison was saved under the 70-degree-C85%RH environment for 1000 hours, it 
found that were going up to 12% and practically sufficient preservation dependability was not acquired 
at the first time Records Department. Moreover, the medium of the example 3 of a comparison was not 
able to be crystallized the first stage. It turns out that it is difficult to satisfy high-speed record 
correspondences, preservation dependability, and all the initialization ease firom these results as the 
addition of Mn is under pentatomic %. 

[0020] Ag was used instead of the aluminum-Ti alloy target as an example 4 - a 5 reflective heat 
dissipation layer, and except the point of having prepared Si film of 5nm of thickness as the third thin 
film layer between the second thin film layer and Ag reflective heat dissipation layer, the optical 
recording medium was created like examples 1 and 2 (example 1 -> example 4 and example 2 -> 
example 5), and it evaluated like the example 1. It tumed out that the property is improving the optical 
recording medium of an example 1 and an example 5 about jitter sigma/Tw after first time record and 
1000 repeat records in it when the optical recording medium of an example 4 is compared with an 
example 2. Furthermore, about these optical recording media (disk), when the retention test of 1000 
hours was performed under the 70-degree-C85%RH environment, after first time record and 1000 repeat 
records, neither of degradation was seen and generating of the defect by sulfiiration of Ag was not seen, 
either. 

[0021] When the optical recording medium was created like the example 3 except the point of having 
used ZnS-Zr02 instead of ZnS-Si02 as the example 6 second thin film layer and having been compared 
with the optical recording medium of an example 3, it tumed out that the property is improving about 
jitter sigma/Tw after 1000 repeat records. 

[0022] The optical recording medium was created and evaluated like the example 1 except the point of 
having performed initial crystallization of example of comparison 5 recording layer by lamp annealing. 
Consequently, although the reflection factor was uniform, record which deserves evaluation also by 
adjustment of record strategy or power was not completed, then, form only a recording layer by the 
spatter to a glass substrate, and about LD beam and the thin film crystallized by lamp annealing, 
respectively As opposed to the diffraction spectrum considered that the fihn crystallized with LD beam 
is based on the crystal phase near single NaCl structure when a crystal structure is investigated by 
powder X-ray diffi-actometry having been obtained The trigonal appearance presumed to follow the film 
crystallized by lamp annealing on the deposit of ****** presumed to follow on the deposit of InSb and 
Sb2Te3 instead of a single crystal phase was seen. Therefore, it is thought that it is in the condition that 
record is impossible because of the difference in this crystal structure. 

[0023] In the record stratification process of example of comparison 6 example 1, although it replaced 
with the alloy target of Ga5germanium3Mn6Sb68Tel8, the chip of Sb, Ga, Mn, and germanium was 
carried on the Sb-Te alloy target of a predetermined presentation and the spatter was performed, it was 
difficult to obtain the recording layer of a request presentation, and it was stabilized and the recording 
layer of the same presentation was not able to be formed. 
[0024] 

[Effect of the Invention] According to this invention 1, high-speed over-writing correspondence can be 
realized by the recording layer presentation which stopped Ga addition and the rate of Sb, and it excels 
in preservation dependability, and the easy optical recording medium of initial crystallization can be 
offered. According to this invention 2, it can respond to high-speed over-writing, and excels in 
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preservation dependability, and the easy optical recording medium of initial crystallization can be 
offered. According to this inventions 3-5, record sensibility and a high-speed over-writing property can 
be raised further. According to this inventions 6-7, sulfuration of a reflecting layer can be prevented and 
the fall of preservation dependability can be prevented. Moreover, since adhesion with a reflecting layer 
is good when using Si of this invention 7 as a principal component, stability can be provided with the 
optical recording medium which was more excellent in dependability. According to this invention 8, 
sulfuration of a reflecting layer can be prevented certainly, without spoiling record sensibility, and the 
optical recording medium excellent in dependabiUty can be offered. According to this invention 9, since 
the presentation of the recording layer for every film production is stabilized, it is stabilized and the 
optical recording medium of fixed quality can be offered. According to this inventions 10-11, high 
density record is possible and the optical recording medium excellent in the repeat recording 
characteristic can be offered in the condition in which good record is possible. According to this 
invention 12, the optical recording mediimi which was further excellent in the initial crystallization 
property can be offered. 

[Translation done.] 
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